Abstract: Mediterranean landscapes reveal extremely adequate conditions for the development of other functions besides production (nature conservation, recreation, life quality, local identity). These functions support the provision of public goods and services increasingly recognized by society. With this goal, the production of knowledge that may support decision is highly needed. In Mediterranean extensively used areas, the analysis of landscape features and related public preferences is complex, as the landscape pattern is highly fuzzy and land cover classes are often mixed. Resulting from multiple research developments, this papers demonstrates how photo based surveys can be a suitable tool for assessing landscape preferences by specific public groups. Landscape functions addressed are closely linked to land cover patterns, as resulting from land cover systems. Thus using photographs in landscape questionnaires is useful in focusing the discussion on specific aspects, related with the variations in land cover and in their combinations with other specific landscape features. But the photos shown need to be clear and easily perceivable by the respondents. In order to cope with the underlying fuzziness of these landscapes manipulation of images has been developed as the best solution so that the variations shown to respondents are adequately controlled in the study and landscape features are easily recognized by the respondents. The methodological approach as well as the results of applied approaches, of two studies on the users preferences, applied to a case-study area in Alentejo region, Portugal, are presented. The issues concerned with photo manipulation are a particular focus of discussion.
Introduction
Mediterranean landscapes are diverse and reflect a long history of human occupation, in a very heterogeneous environment (Grove and Rackam, 2003) . In the last decades, Mediterranean rural landscapes have changed dramatically, due to both local and global drivers, resulting from private initiatives and public policies regarding rationalization of land use systems, specialization of production, land cover distribution and introduction of technological changes in agriculture and forestry (e.g., intensification/extensification, afforestation or nature conservation) (Pinto- Correia and Vos, 2004; Bush, 2006; Van Meijl et al., 2006; Westhoek et al., 2006) . More recently, and despite these changes, there has been a decline in the more traditional economic and social roles of agriculture, as well as an increased interest in new functions provided by the related landscapes (Sayadi and Calatrava, 2001; Hall et al., 2004; de Groot, 2006; Sayadi et al., 2009) . From a space for production, Mediterranean rural landscapes are also becoming spaces for consumption and conservation (Dearden, 1980; DeLucio and Mugica, 1994; Santos, 1998; Hall et al., 2004; Holmes, 2006; Wilson and Rigg, 2003; Wilson, 2007) . Today, the rural landscape is listed as one of the most relevant public goods provided by agriculture (Cooper et al., 2009) . To the extent that these landscapes become more attractive as providers of amenities, the farming sector faces new challenges, with regard to its role in this process of transition (Wilson, 2007) . From a strictly productive point of view, its survival may in many areas be linked with the providing of these amenity functions. Thus, the issues related to landscape preferences and amenities provided by landscapes are of primary significance in defining guidelines for future management of rural areas, and for establishing related policies (Wiggering et al., 2003; de Val et al., 2006; Rogge et al., 2007) .
Compared to northern European regions, Mediterranean landscapes, notably marginal areas, are marked by fuzzy boundaries. This fuzziness is related to the landscapes' physical structures, both horizontal and vertical. Many of the fundamental concepts as well as tools and methodologies for landscape ecological analysis (e.g., Forman, 1995; Turner et al., 2001; Botequilha Leitão et al., 2006) , have been constructed based on landscapes with a more simple composition and clear boundaries between patches. There still remain a wide range of challenges on how to address the complexity of Mediterranean landscapes, and how to describe and analyze them so that their fuzziness is taken into account (van Doorn and PintoCorreia, 2007) . As the exercise of relating landscape preferences to landscape structure is not a straight forward task in itself (Dramstad et al., 2006) its application to Mediterranean landscapes has demonstrated the need for developing and testing methodologies specifically adapted to address the fuzziness of Mediterranean landscapes.
Rather than addressing landscape preference from an aesthetic point of view, this paper looks at public preferences with regard to Mediterranean rural landscapes from a utilitarian perspective, taking in consideration selected functions (e.g., hunting, recreation, quality of life, identity and production). It link expressed preferences, by users representing these functions, to different types of landscape structure and elements. The paper discusses the use of photography in preference studies in complex Mediterranean landscapes, and also how context, notably landscape patterns (e.g., scale, definition and in-patch complexity) needs to be taken into consideration when designing a survey to assess landscape preferences. It also documents how the use of photo manipulation -and thus simplification of a complex realitycan be a flexible tool and a step forward in preference studies in fuzzy landscapes. This methodological approach builds on the vast conceptual body and toolbox of landscape preference studies (de Lúcio and Múgica, 1994; Bell, 2001; Tveit et al., 2006; Rogge et al., 2007; Dramstad et al., 2006; Kearney et al., 2008; Natori and Chenoweth, 2008; Sevenant and Antrop, 2008; Fry et al., 2009; Sayadi et al., 2009) , as well as on the empirical knowledge developed through different research projects applied to the Alentejo region, in Southern
Portugal (Pinto-Correia, 1993; Pinto-Correia, 2000; Pinto-Correia and Vos, 2004; Ramos and Teixeira, 2006; van Doorn and Pinto-Correia, 2007; Surova and Pinto-Correia, 2008; PintoCorreia et al., 2010a; Pinto-Correia et al., 2010b; Ramos, 2010) . Thus, the main objective of this paper is to demonstrate how the use of photo-based surveys to assess landscape preference requires a specific methodological approach adapted to the fuzziness of some Mediterranean landscapes, in a way that results can inform land use management options.
This approach is innovative in the sense that it aims at identifying the land uses that best respond to the social demand for specific functions, and produces this information by assessing landscape preferences as expressed by different groups of landscape users. The functions addressed are those directly related to an existing demand by a specific public:
leisure and recreation, life quality, identity. As the aim of this approach to establish a direct link between preferences and land uses, it became evident that the research design had to be adapted to the horizontal and vertical fuzziness of Mediterranean landscapes, to be sure users can respond to the specific characteristics in the landscape that best suit their demand. Thus, this paper reports on a progression in the development of a more robust research design that meats the above-mentioned objective. This progression is based on two subsequent studies, both carried out with the same objective in the same landscape (Municipality of Castelo de Vide, Alentejo, Portugal) and both involving the use of photographs in assessing landscape preference Study 1 uses real photos and Study 2 uses manipulated photos. The alterations in research design in Study 2 emerge from the need to cope with shortcoming detected in Study 1, notably those affecting its usefulness for land use management in Mediterranean landscapes.
This paper consists of four parts. First, a presentation of the fuzziness in Mediterranean landscapes and second, a discussion of the issues related to the use of photo-based questionnaires in landscape preference studies. The third part presents the research designs pursued in the both studies. In the fourth part, the results are discussed and a methodological approach for assessing landscape demand in Mediterranean areas is proposed.
Fuzziness in Mediterranean landscapes
Compared to most other European regions, Mediterranean landscapes stand out in terms of their millennia-long cultural and land use history (Allen, 2003; Grove and Rackam, 2003) .
There are a number of clearly recognizable common characteristics in these landscapes, associated with specific climatic conditions, such as mild rainy winters and dry summers as well as poor shallow soils with low water retention capacity, or cyclic occurrence of wildfires as part of the ecosystem processes (Wascher and Pérez-Soba, 2004) . Cultural adaptations to these natural conditions have, in some parts of the Mediterranean, led to a highly diversified landscape pattern, still in existence today, which is characterized by mixed land use and agroforestry practices (Pinto- Correia and Vos, 2004) . The result is some of the most diverse ecosystems in Europe (Meeus et al., 1990 ) and one of the biodiversity hotspots of the world (Blondel and Aronson, 1999; Myers et al., 2000) . The Mediterranean agro-silvo-pastoral landscapes are often characterized by continuous gradients of shrub and tree densities as a result of variable, extensive land use practices. In this type of system, two levels of fuzziness may be considered: 1) overlapping of land cover classes, since there are different combinations of tree cover and under cover, and 2) indistinctive boundaries in-between land cover classes i.e. the boundaries between two different land cover classes are not discrete edges but rather indeterminable boundaries, representing a gradual transition from one category to another (Fig. 1) . On the other hand, the fuzziness of the boundaries is inherent to the land use system and should be accepted as such. Small differences in terms of tree density and shrub cover reflect important differences in the abiotic factors (Joffre, 1999) , type of management in the past and present (Joffre, 1999; Pinto-Correia, 1993; Pinto-Correia, 2000) , and levels of biodiversity (Ojeda et al., 1995; Bunce et al., 2008; Vogiatzakis et al., 2006) . These differences might also indicate different potentials for other complementary uses such as hunting, beekeeping, collection of natural products, recreation, etc. and are therefore important for landscape multifunctionality (Paquette and Domon, 2003; Pinto-Correia and Vos, 2004; Romero-Calcerrada and Perry, 2004) .
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The uncertainties that follow fuzziness should thus be specifically taken into consideration when undertaking landscape analysis in Mediterranean areas (Bunce et al., 2008; Longley et al., 2005; van Doorn & Pinto-Correia, 2007) .
Assessing landscape preference
The European Landscape Convention defines landscape as -an area, as perceived by people, whose character is the result of the action and interaction of natural and/or human factors‖. Thereby, it stresses the need to address the relationship people establish with the landscape, and it recognizes that different people may have different relations to the same landscape (Gobster, 1996) . Based on a utilitarian perspective, it may be expected that, for different purposes, different people would look for different landscapes and prefer certain landscape qualities (Bell, 2001 (Palmer and Hoffman, 2001; Kearney et al., 2008) .
Consequently, different groups of stakeholders would show different landscape preferences, based on their specific interest in alternative landscape functions, for example hunting, recreation, farming or second housing (e.g., Kaplan and Kaplan, 1989; Kearney et al., 2008) .
These issues are quite unknown in the literature about Mediterranean landscapes so far.
New types of approaches and methods are needed in order to produce more thorough knowledge on landscape users' preferences in these regions.
Use of photo-based surveys in landscape preference studies
Over the last 20 years, there have been numerous developments in visualization tools, and design processes and techniques that assess landscape preferences (e.g. Dunn, 1976; Law and Zube, 1983; Shafer and Brush, 1977; Shuttleworth, 1980; Wherrett, 2000; Pérez, 2002; Yamashita, 2002; Arriaza et al., 2004) . In addition to other methods such as on-site surveys or slide projection, the use of photos in landscape preference studies has become generalized.
The use of photos seems to be extremely appealing, as they show the landscape in a holistic way, visually presenting a series of interacting factors such as climate, relief, water, flora, fauna and human actions. Although on-site surveys could be preferable to photograph-based surveys, because all of the observers' senses can be addressed (e.g., Aoki, 1981; Hull and Stewart, 1995; Inose et al., 2002; Tanokura et al., 1999 in Hagerhall 2001 Scott and Canter, 1997; Natori and Chenoweth, 2008) , photos also provide visual stimuli that can be very close to the real-life experience of the landscape. The use of photos is generally favoured because it makes it possible to involve larger samples of observers (Shuttleworth, 1980; Natori and Chenoweth, 2008) , and it has been shown that judgments provided by photo surveys are close (correlation 80 % or greater) to those from on-site surveys (e.g., Daniel and Boster, 1976; Shuttleworth, 1980; Stamps, 1990 in Hill and Daniel, 2008) . Therefore, the assumption can be made that photos are capable of providing stimuli that enable the mind to associate sensory information with other knowledge and thus form opinions about what is perceived through intuitive recognition of an aesthetic quality (Bell, 2001) .
In order to ensure the quality of the obtained results, survey design has to be addressed carefully, particularly with regard to the choice of photos (scenes) that are to be used. In addition to the necessity of ensuring the representativeness of the photos with regard to the landscape being assessed, control of size, contrast, view depth, season and weather conditions presented in the photos become essential issues, in order to avoid biased responses. The selection of scenes needs to ensure presentation of the diversity in the landscape structure so that people can evaluate each photo presented, according to the functions they infer into it. Dramstad and others (2006) being innovative in addressing the relationship of landscape structure and landscape value, proposed a way of capturing the landscape structure of a sample square, which was then used as the subject of a preference study. However, a review of the existing literature has failed to find methodological approaches that address fuzziness in complex Mediterranean landscapes.
Digital manipulation of photos -justifying the need to "play with Photoshop"
The need to engage in digital manipulation of the photographs to be used in preference studies is twofold: on the one hand it emerges from the necessity to correct deficiencies on captured images (i.e. contrast, scale, view depth or cloud cover of the sky) and on the other, the requirement to control and alter the content of the elements present in the images. The first does not change the content of the image, but makes it possible to control some unpredictable factors that distract the participants from the aim of the survey, as well as other -noises‖ that might be present in uncontrollable ways, and which could also lead to inaccurate results (Mace et al., 1999 in Natori and Chenoweth, 2008 Mediterranean landscapes may benefit from digital manipulation. Mixed composition of land cover classes together with fuzzy borders make it difficult for the participants to respond to differences between images. Manipulation makes it possible for a specific landscape pattern to become more visible (Ramos, 2010) . However, this procedure is to be carried out with care, so that clarification of patterns does not result in over simplification and transformation of the photo into a landscape discordant with the real one and therefore difficult for people to relate to.
Selected case study area for testing photo-based questionnaires
The Municipality of Castelo de Vide, in Northern Alentejo (Fig.2) is acknowledged for its appeal for a number of non-commodity functions supported in the rural landscape (Pinto- Correia et al., 2010a; Pinto-Correia and Primdahl, 2009 ). This municipality is integrated in São Mamede Natural Park and is also a Natura 2000 site. The municipality of Castelo de Vide covers a territory of 264 km2, with a total of 4144 inhabitants in 2000, and a very low density of population (15,64 hab/km2) . This municipality has a diversified landscape with conservation and environmental values, with potential for a multifunctional use, maintained through extensive farming systems, threatened now by the globalization processes going on (Pinto-Correia et al., 2006; Pinto-Correia and Breman, 2008) .
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It is also a municipality where land cover has been rather dynamic during the last years, resulting mainly from the extensification processes of the silvo-pastoral systems, but also from the forestation of agricultural areas. The combination of the biophysical conditions and extensive agriculture has culminated in very diversified land use patterns, where archaeological sites, religious monuments and other man made elements add a heritage value to these already humanized landscapes. Also the presence of rock outcrops has resulted throughout time, in the construction of stonewalls, contributing once again as a valued cultural element to the landscape. Due to this diversity, a particular climate, more mild than in the surroundings, and also its cultural heritage, the municipality has been attracting since some years ago diverse types of users, both for recreation as for week-end stays and even settlement of -new rurals‖, both Portuguese and foreigners.
Study 1: Research design using real photos
Having the general objective in mind, that the assessment of landscape preference should be capable of informing land use management, the research design built firstly on the delimitation of homogenous areas in terms of its landscape character, to serve basis for photocollection to be used on the surveys.
Insert figure 3 Here
Menezes (2007) identified four landscape areas for the municipality ( 
Collection of photos
In Study 1, the main concern of the methodological preparation was to ensure photo coverage of the whole municipality and to use images reflecting the real landscape and its composition, as seen everyday by any observer. In order to consider the total area of the municipality and the variations in landscape patterns, a stratified random sampling by landscape areas was defined (Bunce et al., 2005; Bunce et al., 2008; Ramos and Teixeira, 2006) . It resulted in 14 sample areas of 25 hectares each ( A grid with an interval of 125 meters between the lines was superimposed on each sample area (Fig. 4 ). Photographs were taken, from the position marked by the intersection of the lines, according to the cardinal points, North, South, East, West (Bettio et al., 2002 ).
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As a result, 504 photographs were collected in April 2007, with good visibility, so that the season and atmospheric conditions were similar. All photographs without a view of the landscape, e.g., where there was no view of the landscape due to, proximity of an object (tree, wall, house), or the position in relation to the relief, were rejected. The remaining 187 photographs were grouped in 26 categories according to combination of land cover classes resulting from different intensities of land uses, so that all combinations existing in each landscape area were considered. Then, one photo was selected through expert judgment, as the most representative of each landscape area. The aim here was to select the photograph that best represented the character of the landscape area, considering the most frequent and determinant land cover pattern. The intention was to select four photographs that would support identification of preferences among the four landscape areas. As a next step, a random selection of one photograph per class was carried out, for each of the 26 categories referred to above. Here, the aim was to obtain photographs showing the existing land cover classes and their combinations, within each landscape area. At the end, 30 photos were arranged on 5 panels (one representative of all the four landscape areas together and the other four representative of each area). These were the final sets of photographs used in Study 1 as a basis for the face-to-face questionnaires.
Sampling of landscape users
The sample of respondents, with regard to a variety of user groups, was built by purposeful sampling (Kvale, 1996; Patton, 2002; Moliner et al., 2002) , through direct contact, with a snowball process, starting with key-informants. This approach requires the interviewers to stay in the study areas for a relatively extended period of time, as personal contacts are crucial for the quality of the sample. Respondents were randomly selected from existing contacts. Direct survey of those willing to participate was carried out. Each respondent was assigned or asked to assign him/herself to a category of users and was surveyed as such, even if he or she could be included in more than one group. For example, a hunter could also be a local inhabitant, but if he was participating as a hunter, this was clarified at the start of the survey and the answers were registered on this basis. At the beginning of the survey, the respondents were given a short introduction about the purpose of the study. The respondents then were asked to choose their preferred photographs according the type of landscape user they were assigned to, as explained above. The reasons for their choices were to be given in an open explanation and categorized later trough content analysis.
Following the procedure 125 respondents were interviewed in study 1: hunters (N=30), ecotourists (N=41), neo-rurals (N=48), landowners (N=6).
Data analysis in study 1
Data were analyzed using two methods: first the questionnaires in each user group, through a descriptive statistical approach; and second all the questionnaires, through a multiple correspondence analysis (MCA). In this analysis, the variables considered as active were those related to the preferences expressed concerning the choice of photos, and as passive, or explanatory, all other variables, both those related with the profile of the respondent and those related with the reasons for the choices presented. The multiple correspondence analysis organizes all data in homogeneous groups of characteristics and responses according to similar relevant behaviour, being the active variables those who define the groups and the passive those which illustrate the profile of the group.
Results of study 1
Regarding the descriptive statistical analysis, as can be seen in Table 1 , concerning the representative photos of each landscape area which aimed to clearly showed different types of landscapes and patterns, the participants responded easily and analysis of the data has led to clear results.
Insert Table 1 However, concerning the expressed preferences within each landscape area, analysis of result show a higher degree of complexity. Table 2 illustrates this complexity presenting as an example the results from LA-B (Agro-silvo pastoral systems). Here clear associations are difficult to discern, as preferences are unclear and dispersed across land cover types for all user groups. There are two possible ways of interpreting these results: (a) users do respond rather to general landscape character than to specific landscape characteristics resulting from different intensities of land uses; or (b) photos were not able to convey these differences in landscapes patterns resulting from intensities in land uses.
Insert Table 2 here
There is some evidence pointing strongly towards the latter option: (a) some respondents expressed during the interviews difficulty distinguishing landscape components in photographs that are evident in the field; and (b) in explaining their choices, the respondents often referred, not to land use and land cover patterns, but to the presence of certain landscape features like rock outcrops, man-made elements (houses, paths, or view of the town) or the presence of cattle. Thus, even though the photographs show the real pattern, the degree of fuzziness of the landscape makes detailed differentiation difficult for the observer.
These results are corroborated by the multiple correspondence analysis (MCA) where most of the explicative variables show a low degree significance of (SD<5). Table 3 presents the Output Groups emerging from the MCA that was used to detect and represent underlying clusters in the data set. The four groups were formed according to similarities in behaviour in terms of the used variables (active variables -photographs; illustrative variables -personal characteristics and reasons for choice of photographs).
As can be observed in the Table 3 most characteristics that define each group are not highly significant and not sufficiently explanatory to define a group. Also it cannot be ensured which kind of users are in each group. For example the -Outsiders‖, even if is difficult to be sure due to the small number of characteristics and the significance levels, this group is likely a mix of eco-tourist and neo-rurals from foreign countries which look to the landscape in aesthetical point of view. The -Nature hunters‖ is likely to be a group with a majority of hunters (which the main purpose is not the hunting but rather walk in nature and socializing) mixed with some local eco-tourists and neo-rural, who like the nature but also the traditions and cultural elements. The group designated by -Sport hunters‖, have so few characteristics defining this group that was almost impossible to characterize it, however this group possibly comprises mainly hunters that unlike -Nature hunters‖ the main purpose is the hunting itself.
Finally the last group aggregates preference -Humanized landscapes‖ and for scenes showing intensive land uses which might have a connection to agricultural activity.
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The overall results of Study 1 lead to the conclusion that the reason behind the low differentiation of user preferences is linked to the fact that the fuzziness of the Mediterranean landscape as captured in real photos is not able to convey the differences in landscapes patterns as resulting from intensities in land uses. Therefore there is the need to engage in alternative research designs to overcome the gap between expressed landscape preferences and land cover in the Mediterranean.
Study 2 -Research design using manipulated photos
As a result of the difficulties in assessing a significant preference distribution in Study 1, Study 2 aims to increase the significance of the link between responses of users and land cover in order to make it useful to inform land use management option. Therefore, following the conclusions of Study 1 that the fuzziness of the landscape was the main constrain for the users to respond to specific land covers, it was decided to make land covers digitally manipulate the photos. Table 4 is shown the correspondence between the original (real photos) and the manipulated ones after the change in research design.
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Manipulation of photos
Regarding the photo manipulation, each of the four landscape areas was treated separately. The selected representative photographs from the first phase were used as a background base photo for all new manipulated versions (Fig. 5) . Therefore, for each landscape area, the background, horizon levels and the sky, were kept constant. New photos were produced through manipulation, in order to obtain a set of photographs that included all the desired land use classes and intensities of land use (16 classes).
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Each photo showed a specific land cover class or a combination of more then one class, so that all the relevant combinations and the different levels of intensity of use in each landscape area, were represented. The purpose for homogeneity of the background in the photos was to concentrate the attention of the respondents on the components and elements that were truly important for the objectives of the survey (Al-Kodmany, 1999) . Furthermore, other elements that were present in the landscapes within the municipality, both natural (rock outcrops) and cultural (houses, livestock, view of the town), were added to other versions of the same photo. Selection of these elements was based on the results from Study 1.
Within the research design of Study 2, a total of 69 photos were produced, with different combinations of land cover class and intensity as well as presence or absence of the abovementioned elements. Photographs were grouped in order to provide visual stimulus at three main moments within each questionnaire, considering landscape preferences: a first set composed of one representative photograph for each of the four landscape areas of the municipality; a second set of photos composed of four groups of photos reflecting variations of land cover patterns within each landscape area (LA); and a third set composed of the photos from the second set, with variation of specific landscape elements (e.g., cattle, houses).
In the example below (Fig. 6) , the purpose of the first set was to show the five different land cover types representing the most relevant in the LA-B (Agro-silvo-pastoral systems)
corresponding to different levels of intensity of use.
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The aim of these manipulations was for each photo to have a well-defined foreground,
showing a specific land use type (i.e. one of the five land uses types relevant for area B), and a background, more distant, of reference, equal in all the photos (background base photooriginal photo). So with the original photo as the background base photo (representative photo of LA-B Agro-silvo-pastoral systems), and using digital image software (Photoshop®), different foregrounds, representing specific land cover types were combined with the background base photo. All elements that could distract the attention of the respondents from the land cover pattern (e.g., houses, roads, view to town, electric lines or water elements)
were first eliminated from the foreground. Afterwards, for each of the five photos created, relevant elements in this landscape area (the house, the cattle, the rock outcrops) were added to the 5 photos created. In Figure 8 , this process is shown, just for photo B3 -Open cork oak
Montado. The result is seven new photos, relating to the same land use type. At the end of the manipulation process for the LA-B, 32 photos were obtained: five photos of the five land use types plus 27 with the added elements (note: for the photo B2 and B4 the cattle element was not added because the presence of the shrubs indicate that these areas are not being grazed).
Thus, the logic behind the choices, combination of levels of intensity and presence of elements was related to the land cover variations that can be found in the area, as a result of intensities of use and distribution of various elements.
Results of study 2
Both the sampling strategy and the methods used in study 2 for data analysis were the same as in Study 1. 208 landscape users were surveyed in Study 2: hunters (N=40), ecotourists (N=40), neo-rurals (N=48), local inhabitants (N=30), landowners/farmers (N=50).
The questionnaire prepared for Study 2, continued to use the structure of Study 1. Again, data was analyzed using two methods: within each user group, through a descriptive statistical approach, and with all the questionnaires, through a multiple correspondence analysis.
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As in Study 1, results concerning the choice between the four landscape areas clearly show divergent preferences between users. With regard to distribution of choices between the four landscape areas (Table 5) , the results are extremely focused. The choices reflect a clear clustering of preferences and reasons for these, according to the profile of the landscape users,
showing a clear understanding of the land use and the land cover shown in photographs, as shown in the example below.
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Concerning the preferences within each landscape area, between various land use intensities with different elements, some interesting results can be explored. For instance as shown in the example below (Table 6 ), within LA-B, the most open Montado, which expresses a more well cared management and an on-going livestock production, with the use of the under cover as pasture, was the most chosen, both by landowners and neo-rurals, explained by specific reasons. For hunters and eco-tourists the area of shrub, are the most interesting areas. These two user groups are usually in close association because their choices are similar, but for complete different reasons. The reasons are directly related with the functional relation of the group with the landscape.
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Regarding the elements chosen, there are also major differences in the choice made between the various groups of users as can be seen in the example (Table 7) regarding the results for LA-B (Agro-silvo pastoral systems). Landowners and hunters are again the groups with most well-defined or specific choices, in relation to the remaining groups. Landowners chose more cattle and housing, signs of human occupation, and farm production, and chose very little stone outcrops since does not help in farming production and interfere with the use of machinery. Ecotourists, neo-rurals and hunters are in conformity and appreciate quite much the stone outcrops, however the hunters chose massively the stone outcrops, interesting as game refugee, and never cattle or houses because both the livestock and the proximity of people interfere with the presence of the game, while the other two groups are much more dispersed in their choices and they consider the stone outcrops alone as the most important element but for aesthetics reasons (Pinto-Correia, 2010a).
The analysis based on a multiple correspondence analysis showed the emergence of six groups of users with different preference patterns (Table 8 ). All cases were considered and analysed together, and in relation to each other.
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The results show a clear definition of the preferences by hunters and by farmers, which can be opposed. The other groups are less well defined, as the above analysis shows. The original groups of users are subdivided, and may have mixed preference distribution.
Nevertheless, even if the type of user (hunter, neo-rural, eco-tourist, local inhabitant, landowner) has not been determinant for the construction of this analysis, the various representations and preferences are associated with the groups of users. This confirms that the groups considered do really correspond to different preferences and expectations for the rural landscape (Menezes, 2010) . Furthermore, comparing with the results of the Study 1, there is a huge increase in characteristics with a high and medium degree of significance, which facilitate the understanding and explanation of each of the output groups formed. This analysis also proves that the research design used in Study 2 with manipulated photographs results well and provide more robust conclusions.
Comparison of results between Study 1 and Study 2
The improvement of results due to the change of the research design in Study 2 can be best assessed by the degree of significance of the Output Groups emerging in the MCA, as already presented in the respective result sections. Nevertheless comparing the resulting dendrogrammes is elucidative of the added value achieved in the outcoming information, with the use of manipulated photographs.
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The major difference concerns the emerging Output Groups already at level 3. Whereas in Study 1 (Fig 7) at this level is was only possible to distinguish between preference for -Extensively used landscapes-and intensively used or -Humanized landscapes‖, in Study 2 (Fig. 8) this level of analysis is capable of providing already three Output Groups, two of them pointing towards specific users (Hunters and Farmers) and a third emphasizing the preference for landscapes for its aesthetical value. While the latter splits in subsequent levels, the two other are preserved until the six groups identified in level 7 of the dendrogram (Fig.   8 ).
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Hunters mostly have a utilitarian view of the landscape, focusing on the ecological aspects which is linked to their specific interest with regard to the hunted species, as well as the conditions for hunting, such as visibility, security, accessibility as well as the shelter for species (shrubs and rock outcrops). Farmers focus on higher capacity for occupation, choosing useful elements for the farming activity such as houses and cattle. The Wilderness interested group, emerges, by observing the dendrogramme, from those preferring more naturalized landscapes for its aesthetical value, and thereby supporting the possibility of an ‗‗ecological aesthetic'' as presented by Gobster and others (2007) . This is a group that prefers Groups were not possible to identify in the research design using real photos in Study 1.
The analysis could be deepened much further, nevertheless it is possible to understand the various preferences and how they correspond to different land cover patterns, and therefore also to different land use systems, or different levels of intensity of the same land use system.
Furthermore the reasons for the preferences have in some cases been more determining for the coherence of the groups than the landscape pattern by itself. This means that the groups are using a functional approach, for specific goods and services in the landscape, which can be associated with various landscape patterns (Menezes, 2010) .
Discussion
The research designs presented in Study 1 and notably its development in Study 2 are considered to contribute to the improved knowledge in landscape assessments through public expressed preferences. Recognition of different groups of users, early in selection of the sample, was helpful in the sense that it led to identification, not of a common public preference distribution, but preferences associated with specific functions. The defined groups have proven to be consistent, not only because they have shown differentiated preferences, but also because statistical data analysis of all questionnaires, in Study 2, has resulted in the identification of groups similar to the predefined ones in the sample (Menezes et al., 2010) .
Since it has been shown that the preferences are differentiated, more accurate information is being provided for supporting decision-making for the targeting of public goods compensation related to agriculture, or even new landscape management policies.
However, the main goal of this paper is to contribute to the discussion on current issues regarding methodologies used to assess preferences, in Mediterranean landscapes. These landscapes, characterized by intermixed land use and indefinite boundaries, require particular attention when applying methodologies that assess landscape preferences, usually adapted to other types of landscapes. Within this scope, the two studies presented here provide a better understanding of how such fuzziness, inherent to these landscapes, should be addressed.
Complexity of these landscapes with undetermined boundaries corresponds to specific land use systems, and should thus be represented in the photographs obtained through the manipulative process. Improvement in clarity and simplicity of the responses from Study 1 to Study 2 is illustrative of advantages of digital manipulation of photographs, at least for this type of landscape. The quality of manipulation is also extremely important: the participants see the manipulated photographs as real, which means that they can, in the questionnaire situation, establish a relation to real life situations, and therefore respond better to the questions asked. Further, it also raises their confidence in the questionnaire. This facilitates the start of the communication process, and consequently helps provide a focus for the information exchange regarding the different landscape patterns.
It has been demonstrated before that the use of photographs as visual stimuli, creates a common language between respondents and interviewers, helping to overcome the technical vs. non technical speech obstacle (Al-Kodmany, 1999; Luz, 2000) , and leading to an increase in the respondents curiosity, and thus greater interest in the formulated questions. When the information is clearly transmitted to the respondents, such as through photographs that support the questions, it works as a discussion facilitator, helping the respondents explain perceptions and concepts in an easier manner (Lewis, 2008; Soliva et al., 2008) . The present case studies confirm these findings. Respondents have been, with one or two single
exceptions, highly open to the questionnaire situation, and positively involved in the choices they are asked to make.
As opposed to the situations when real photos were shown, recognition of different patterns, and their association with favorite activities, was relatively easy for the respondents, when manipulated photos were used. The different reactions of the respondents, between the survey used in Study 1 and Study 2, for the same landscape, clearly reflect the advantages of using manipulated, and thus simpler photographs. Also, it was quite helpful that Study 2 focused on a limited number of land cover types, use intensities and landscape elements and their combinations, the effects of which are easily recognized as different in the photos. The ease, with which the participants were able to interpret what was shown in the photographs, and what the object of the choice was, supports a comfortable survey situation, where the respondents feel confident and in control of the questions they have to answer. During the surveys in Study 1, the respondents had expressed some uneasy feelings and confusion with regard to what they were expected to address. However, in Study 2, the respondents mostly showed confidence and satisfaction with the situation. Another noticeable advantage of using manipulated photographs is the possibility for respondents to simultaneously compare several photographs and several landscape patterns. Visiting different land use types in reality, in the course of the questionnaire, would be too expensive and time consuming. And also, during real visits to the same area, perception of the landscape can be influenced by different atmospheric conditions and light exposures. As such, photographs have proven to provide favourable control of the conditions under which the landscape is perceived, and allow for greater clarity regarding the stated preferences.
Undoubtedly, the use of manipulated photos for this type of survey also raises some problems; not in the survey phase, but mainly in the use of the results. Results of preference distribution can be related to types of management and the related types of landscape patterns, but not in particular areas or farm units. Thus, the relation between the results and real land cover distribution patterns, and thus with landscape indicators or metrics that reflect these patterns, is more complex to define. In the same way, it is also difficult to establish the relation between the preferred pattern and the exact management options that result in this pattern. Nevertheless, proxy indicators can be built, for both dimensions, and this approach has been shown so far to represent a progress in the sense of assessing and measuring preferences, so that they can be integrated in formulation of strategies for future management.
Concluding remarks
What could be the overall conclusion? That it is possible to assess with a high level of precision the preference distribution of various types of users, related with specific types of landscape functions, even in Mediterranean extremely fuzzy landscapes, if the approach design is carefully adapted to the landscape addressed. And also, as an underlying conclusion, that a group of users related to a specific function, e.g. looking for a specific good or service in the landscape, does have a clear preference for a specific landscape pattern. The choice is often clearly functional: the preference is decided according to the main driver for using the landscape. This is very clear with Landowners and Hunters with the most well-defined or specific choices, in relation to the remaining groups. The functions related to quality of life and eco-tourism, express more dispersed preferences; nevertheless, well-defined preference patterns can still be identified.
In the agro-silvo-pastoral systems of the Mediterranean, changes in landscape pattern are often connected to different intensities of use, within the same system. These extensive systems are highly resilient to changes in management and may therefore appear with different tree and of soil cover densities (Aronson et al., 2009; Pinto-Correia and Fonseca, 2009 ). This may happen within the same farm unit and even within the same parcel, as parcels are generally large and include various types of biophysical conditions. And it produces the so-called fuzzy pattern, which landscape research in the Mediterranean needs to address. Therefore, there is a need to develop new approaches and more robust research designs that may not be required in less fuzzy landscapes. If preferences are to be assessed, with differentiation among different user groups, then a precise and focused methodology is needed. General knowledge about public preferences is not sufficient for decision making, and as production loses its relevance in relation to emerging amenity functions that gain weight, this type of knowledge becomes more central in the decision making process, both for private management purposes and for calibration of public policies. New goals for management may be defined, that focus on public goods and services and on satisfaction of specific new demands, by the society. Therefore, the ability to assess how the abovementioned changes influence landscape preferences of different users is a fundamental contribution towards future management of these systems.
The knowledge obtained through the two studies presented in this paper, relies also on previous research by the authors, on the same issues, which has pointed in the same direction, of the need to support photo based surveys on very simple and clear photos, or the advantages in knowledge production, by the use of such photos. Besides the presented studies and their results, this knowledge can be further explored and built on, notably concerning the relationship between preference distribution and landscape indicators and also management indicators. This is an issue that should be further explored in future studies, and requires a better insight into the relationship between preference, patterns and management. 5 . Landscape areas of the study area and the representative photograph of each area. These photos are nonmanipulated already used as representatives in 1 st survey, excluding the photograph D -S. Mamede hills which was changed because was taken after a recent fire event, and this aspect made the people less likely to choose this photo. These were the photos used as background base photos for the manipulation in the 2 nd phase survey. with the output groups. Each output group results from the higher levels 3 and 4, which support each output group in terms of its identity according to behaviour similarities in terms of the variables used. Active variables -photographs; illustrative variables -personal characteristics and reasons for the choice of photographs. 
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